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Description 

The present invention relates to nonwoven elastomeric web material and, particularly, to nonwoven 
fibrous elastomeric web material including meltblown elastic webs, with or without various types of fibers. 

5 More particularly, the present invention relates to meltblown elastic webs made cloth-like by hydraulically 
entangle bonding them, either by themselves or with various types of fibrous material and composites, such 
as pulp fibers (synthetic and natural pulp fibers, including wood pulp fibers), staple fibers such as vegetable 
fibers, cotton fibers (e.g., cotton linters) and flax, etc., other meltblown fibers, coform materials, ^and 
continuous filaments. Moreover, the present invention is directed to methods of forming such nonwoven 

10 elastomeric web material. These materials have a wide range of applications, from cheap disposable cover 
stock for, e.g., disposable diapers to wipes and durable nonwovens. 

It has been desired to provide a nonwoven elastomeric material that has high strength and isotropic 
elastic properties, and that is cloth-like and has smooth surfaces, having good feel and drape. 

U.S. Patent No. 4,209,563 to Sisson discloses a method of making an elastic material, and the elastic 

75 material formed by such method, the method including continuously forwarding relatively elastomeric 
filaments and elongatable but relatively non-elastic filaments onto a forming surface and bonding at least 
some of the fiber crossings to form a coherent cloth which is subsequently mechanically worked, as by 
stretching, following which it is allowed to relax; the elastic modulus of the cloth is substantially reduced 
after the stretching resulting in the permanently stretched non-elastic filaments relaxing and looping to 

20 increase the bulk and improve the feel of the fabric. Forwarding of the filaments to the forming surface is 
positively controlled, which the patentee contrasts to the use of air streams to convey the fibers as used in 
meltblowing operations. Bonding of the filaments to form the coherent cloth may utilize embossing patterns 
or smooth, heated roll nips. 

U.S. Patent No. 4,426,420 to Likhyani discloses a nonwoven fabric having elastic properties and a 

25 process for forming such fabric, wherein a batt composed of at least two types of staple fibers is subjected 
to a hydraulic entanglement treatment to form a spunlaced nonwoven fabric. For the purpose of imparting 
greater stretch and resilience to the fabric, the process comprises forming the batt of hard fibers and of 
potentially elastic elastomeric fibers, and after the hydraulic entanglement treatment heat-treating the thus 
produced fabric to develop elastic characteristics in the elastomeric fibers. The preferred polymer for the 

30 elastomeric fibers is poly(butylene terephthalate)-co-poly-(tetramethyleneoxy) terephthalate. The hard fibers 
may be of any synthetic fiber-forming material, such as polyesters, polyamides, acrylic polymers and 
copolymers, vinyl polymers, cellulose derivatives, glass, and the like, as well as any natural fibers, such as 
cotton, wool, silk, paper and the like, or a biend of two or more hard fibers, the hard fibers generally having 
low stretch characteristics as compared to the stretch characteristics of the elastic fibers. This patent further 

35 discloses that the batt of the mixture of fibers that is hydraulically entangled can be formed by the 
procedures of forming fibers of each of the materials separately, and then blending the fibers together, the 
blend being formed into a batt on a carding machine. 

U.S. Patent No. 4,591,513 to Suzuki et al discloses a fiber-implanted nonwoven fabric, and method of 
producing such nonwoven fabric, wherein a fibrous web consisting of fibers shorter than 100 mm is laid 

40 upon a foamed and elastic sheet of open pore type having a thickness less than 5 mm, with this material 
then being subjected to hydraulic entangling while the foamed sheet is stretched by 10% or more, so that 
the short fibers of the fibrous web may be implanted deeply into the interior of the foamed sheet and not 
only mutually entangled on the surface of the fibrous web but also interlocked with material of the foamed 
sheet along the surface as well as in the interior of the foamed sheet. The short fibers can include natural 

45 fibers such as silk, cotton and flax, regenerated fibers such as rayon and cupro-ammonium rayon, semi- 
synthetic fibers such as acetate and premix, and synthetic fibers such as nylon, vinylon, vinylidene, vinyl 
chloride, polyester, aery I, polyethylene, polypropylene, polyurethane, benzoate and polyclar. The foamed 
sheet may be of foamed polyurethane. 

U.S. Patent No. 3,485,706 to Evans discloses a textile-like nonwoven fabric and a process and 

so apparatus for its production, wherein the fabric has fibers randomly entangled with each other in a repeating 
pattern of localized entangled regions interconnected by fibers extending between adjacent entangled 
regions. The process disclosed in this patent involves supporting a layer of fibrous material on an apertured 
patterning member for treatment, jetting liquid supplied at pressures of at least 200 pounds per square 
inch*(psi) gauge to form streams having over 23,000 energy flux in foot-pounds/inch 2 «second*at the 

55 treatment distance, and traversing the supported layer of fibrous material with the streams to entangle fibers 
in a pattern determined by the supporting member, using a sufficient amount of treatment to produce 

* see list of conversions attached. 
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uniformly patterned fabric. (Such technique, of using jetting liquid streams to entangle fibers in forming a 
bonded web material, is called hydraulic entanglement.) The initial material is disclosed to consist of any 
web, mat, batt or the like of loose fibers disposed in random relationship with one another or in any degree 
of alignment. The initial material may be made by desired techniques such as by carding, random lay- 

5 down, air or slurry deposition, etc.; and may consist of blends of fibers of different types and/or sizes, and 
may include scrim, woven cloth, bonded nonwoven fabrics, or other reinforcing material, which is incor- 
porated into the final product by the hydraulic entanglement. This patent discloses the use of various fibers, 
including elastic fibers, to be used in the hydraulic entangling. In Example 56 of this patent is illustrated the 
preparation of nonwoven, multi-level patterned structures composed of two webs of polyester staple fibers 

w which have a web of spandex yarn located therebetween, the webs being joined to each other by 
application of hydraulic jets of water which entangle the fibers of one web with the fibers of an adjacent 
web, with the spandex yarn being stretched 200% during the entangling step, thereby providing a puckered 
fabric with high elasticity in the warp direction. 

U.S. Patent No. 4,426,421 to Nakamae et al discloses a multi-layer composite sheet useful as a 

75 substrate for artificial leather, comprising at least three fibrous layers, namely, a superficial layer consisting 
of spun-laid extremely fine fibers entangled with each other, thereby forming a body of a nonwoven fibrous 
layer; an intermediate layer consisting of synthetic staple fibers entangled with each other to form a body of 
nonwoven fibrous layer; and a base layer consisting of a woven or knitted fabric. The composite sheet is 
disclosed to be prepared by superimposing the layers together in the aforementioned order and, then, 

20 incorporating them together to form a body of composite sheet by means of a needle-punching or water- 
stream-ejecting under a high pressure. This patent discloses that the spun-laid extremely fine fibers can be 
produced by a meltblown method. 

EP-A-0239080 describes elastomeric nonwoven webs formed from elastomeric meltblown fibers com- 
prising a copolymer of ethylene and at least one vinyl monomer selected from the group including vinyl 

25 ester monomers, unsaturated aliphatic monocarboxylic acids and alky I esters of these monocarboxylic. , 
acids. n 
While the above-discussed documents disclose products and processes which exhibit some of the. 
characteristics or method steps of the present invention, none discloses or suggests the presently claimed 
process or the product resulting therefrom, and none achieves the advantages of the present invention. In 

30 particular, notwithstanding the various processes and products described in these documents, it is still 
desired to provide a nonwoven elastomeric web material having high strength and isotropic elastic 
properties, and which can have a smooth, cloth-like surface. It is further desired to provide such a 
nonwoven elastomeric web, wherein different texture and patterning properties can be achieved. Further: 
more, it is also desired to provide such material, utilizing a process which is simple and relatively 

35 inexpensive. 

Accordingly, it is an object of the present invention to provide a nonwoven elastomeric material (e.g., a- 
nonwoven fibrous elastomeric web material, such as a nonwoven fibrous elastomeric web) having high web 
strength, including isotropic web strength, and isotropic elastic properties, and methods for forming such 
material. 

40 It is a further object of the present invention to provide a nonwoven fibrous elastomeric web material 
having such strength and elastic properties, and that is cloth-like and can have a smooth surface. 

It is a further object of the present invention to provide such a nonwoven fibrous elastomeric material, 
having such strength and isotropic elastic properties, and wherein different textural and patterning properites 
can be provided for the material. 

45 It is a further object of the present invention to provide a nonwoven fibrous elastomeric material that has 
such strength and elastic properties, and that is durable and drapable. 

The present invention in order to solve one or more of the above objects, provides a nonwoven 
elastomeric web as described in one of the independent claims 1 and 32. Further advantageous features of 
these webs are evident from the dependent claims. The invention also provides processes of forming a 

50 nonwoven elastomeric web as described in independent claims 35 and 47. Further advantageous features of 
these processes are evident from the dependent process claims. 

The present invention achieves each of the above objects by providing a composite nonwoven 
elastomeric material formed by hydraulically entangling a laminate comprising (1) a layer of meltblown 
fibers, and (2) at least one further layer, with at least one of the meltblown fiber layer and the further layer 

55 being elastic. Preferably, the layer of meltblown fibers is an elastomeric web of meltblown fibers, such as an 
elastomeric web of meltblown fibers of a thermoplastic elastomeric material. Preferably, the at least one 
further layer is constituted by at least one of pulp fibers (e.g., wood pulp fibers), staple fibers, meltblown 
fibers (including, e.g., coformed webs), and continuous filaments, with or without particulate material. 
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Moreover, the present invention achieves the above objects by hydraulically entangling at least one 
meltblown elastic web (e.g., a single meltblown elastic web). Thus, within the scope of the present invention 
is a nonwoven entangle bonded material formed by providing a meltblown elastic web (that is, a single web 
of meltblown fibers of a single elastomeric material, including a single blend of materials), and hydraulically 
5 entangling the meltblown fibers of the web (e.g., wherein meltblown fibers of the web entangle and 
intertwine with other meltblown fibers of the web, including bundles of meltblown fibers of the web), and a 
method of forming such material. 

By providing a laminate of a meltblown elastic web with at least one layer of, e.g., wood pulp fibers, 
staple fibers, meltblown fibers (e.g., nonelastic or elastic) meltblown fibers) and/or continuous filaments, with 
10 or without particulate material, and hydraulically entangling the laminate, the product formed can be cloth- 
like, avoiding any plastic-like (or rubbery-like) feel of the meltblown elastic webs. In addition, by utilizing 
hydraulic entangle bonding to provide the bonding between the meltblown elastic webs and the fibers and 
composites, a smooth elastic fabric can be achieved. 

Furthermore, by the present invention, the need to pre-stretch the meltblown elastic webs (whereby the 
75 elastic web is in a stretched condition during bonding to a further layer, as in stretch-bonded-laminate 
technology) can be avoided. Accordingly, the bonding process of the present invention is less complex than 
in, e.g., stretch-bonded-laminate technology. However, by the present invention, the meltblown elastic webs 
(when having sufficient structural integrity, e.g., by prior light bonding) can be pre-stretched, to formulate 
different texture and elastic properties of the formed product. For example, by pre-stretching, a product 
20 having a puckered texture can be provided. 

Moreover, elasticity of the formed composite product can be modified by pre-entangling (e.g., hydraulic 
entangling) the elastomeric web of meltblown fibers prior to lamination with the further layer and hydraulic 
entanglement of the laminate. 

Furthermore, the use of meltblown fibers as part of the laminate subjected to hydraulic entangling 
25 facilitates entangling of the fibers. This results in a higher degree of entanglement and allows the use of 
short staple or pulp fibers. Moreover, the use of meltblown fibers can decrease the amount of energy 
needed to hydraulically entangle the laminate. 

In addition, the use of the meltblown fibers provides an improved product in that the entangling and 
intertwining among the meltblown fibers and fibrous material of the other layer(s) of the laminate (or among 
30 the meltblown elastic fibers of a single web) is improved. Due to the relatively great length, small thickness 
and high surface friction of the elastic meltblown fibers, wrapping of the other fibers around the elastic 
meltblown fibers in the web is enhanced. Moreover, the meltblown fibers have a relatively high surface area, 
small diameters and are a sufficient distance apart from one another to allow, e.g., cellulose fibers to freely 
move and wrap around and within the meltblown fibers. 
35 In addition, use of meltblown elastic fibers provides improved abrasion resistance, attributed to the 
increased ability of the meltblown elastic fibers to hold the other material therewith, due to, e.g., the 
coefficient of friction of the elastic fibers and the elastic properties of the fibers. In addition, due to the 
relatively long length of the meltblown elastic fibers, the product formed by hydraulic entanglement has 
better recovery; that is, slippage between hydraulically entangle-bonded fibers would be expected to be 
40 less than when, e.g., 100% staple elastic fibers are used. 

The use of hydraulic entangling techniques, to mechanically entangle (e.g., mechanically bond) the 
fibrous material, rather than using only other bonding techniques, including other mechanical entangling 
techniques such as needle punching, provides a composite nonwoven fibrous web material having improved 
properties, such as improved strength and drapability, while providing a product having isotropic elastic 
45 properties and which is cloth-like and which can have a smooth surface. Moreover, use of hydraulic 
entangling to provide bonding between the fibers permits dissimilar fibrous material (e.g., materials that 
cannot be chemically or thermally bonded) to be bonded to form a single web material. 

Accordingly, by the present invention, a durable, drapable nonwoven fibrous elastomeric material, 
having high strength and isotropic elastic properties, being cloth-like and having smooth surfaces, can be 
50 achieved, by a relatively simple process. 

Fig. 1 is a schematic view of an apparatus for forming a composite nonwoven fibrous elastomeric web 
material of the present invention; 

Figs. 2A and 2B are photomicrographs, (78x and 77 x magnification, respectively), of respective opposed 
sides of the web material formed by subjecting a two-layer laminate to hydraulic entanglement according 
55 to the present invention; 

Figs. 3A and 3B are photomicrographs, (73x and 65x magnification, respectively), of respective opposed 
sides of another example of a product formed by hydraulic entangling a three-layer laminate according to 
. the present invention; and 
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Fig. 3C shows the same side of the same product as Fig. 3B, but at a high magnification, (11 Ox 
magnification). 

While the invention will be described in connection with the specific and preferred embodiments, it will 
be understood that it is not intended to limit the invention to those embodiments. On the contrary, it is 

5 intended to cover all alterations, modifications and equivalents as may be included within the spirit and 
scope of the invention as defined by the appended claims. 

The present invention contemplates a composite nonwoven elastomeric web of a hydraulically entan- 
gled laminate, and a method of forming the same, which involves processing of a laminate of a layer of 
meltblown fibers and a further layer, with at least one of the layer of meltblown fibers and the further layer 

to being elastic, so as to provide a composite material that is elastic after the hydraulic entanglement. The 
layer of meltblown fibers can be a meltblown elastomeric web, for example. The further layer can include 
any of various types of nonwoven material, including nonwoven fibrous material such as pulp fibers and/or 
staple fibers and/or meltblown fibers and/or continuous filaments. Thus, where the further layer consists of 
meltblown fibers, the laminate can include 100% meltblown fibers (e.g., both nonelastic and elastic 

75 meltblown fibers, or 100% elastic meltblown fibers); moreover, the laminate can include reinforcing layers 
such as netting. The further layer can also be a composite fibrous material, such as a coform, and can also 
be a layer of knit or woven material. The laminate is hydraulically entangled, that is, a plurality of high 
pressure liquid columnar streams are jetted toward a surface of the laminate, thereby mechanically 
entangling and intertwining the meltblown fibers and the other fibers and/or composites of the laminate. 

20 By a laminate of meltblown fibers and a further layer of at least one of pulp fibers, and/or staple fibers, 
and/or further meltblown fibers and/or continuous filaments, and/or composites such as coforms, we mean a 
structure which includes at least a layer (e.g., web) including meltblown fibers and a layer including the 
other material. The fibers can be in the form of, e.g., webs, batts, loose fibers, etc. The laminate can be 
formed by known means such as forming a layer of elastomeric meltblown fibers and wet-forming or 

25 airlaying thereon a layer of fibrous material; forming a carded layer of, e.g., staple fibers and providing such 
layer adjacent a layer of elastomeric meltblown fibers, etc. The laminate can include layers of other 
materials. 

The present invention also contemplates a nonwoven elastomeric web, of elastomeric meltblown fibers 
that have been subjected to hydraulic entanglement, and a method of forming the web. In the nonwoven 

30 elastomeric web formed, the meltblown fibers, and bundles of such fibers, are mechanically entangled and 
intertwined to provide the desired mechanical bonding of the web. 

The terms "elastic" and "elastomeric" are used interchangeably herein to mean any material which, 
upon application of a force, is stretchable to a stretched, biased length which is at least about 110% of its 
relaxed length, and which will recover at least about 40% of its elongation upon release of the stretching, 

35 elongating force. For many uses (e.g., garment purposes), a large amount of elongation (e.g., over 12%) is 
not necessary, and the important criterion is the recovery property. Many elastic materials may be stretched 
by much more than 25% of their relaxed length and many of these will recover to substantially their original 
relaxed length upon release of the stretching, elongating force. 

As used herein, the term "recover" refers to a contraction of a stretched material upon termination of a 

40 force following stretching of the material by application of the force. For example, if a material having a 
relaxed length of one (1) inctfwas elongated 50% by stretching to a length of 1 and 1/2 (1.5) inches*the 
material would have a stretched length that is 150% of its relaxed length. If this exemplary stretched 
material contracted, that is recovered, to a length of 1 and 1/10 (1.1) inches, after release of the stretching 
force, the material would have recovered 80% (0.4 inch) of its elongation. 

45 As used herein, the term "polymer" includes both homopolymers and copolymers. 

As used herein, the term "meltblown fibers" refers to relatively small diameter fibers, which are made 
by extruding a molten thermoplastic material through a plurality of fine, usually circular, die capillaries as 
molten threads or filaments into a high velocity gas (e.g., air) stream which attenuates the filaments of 
molten thermopliastic material to reduce their diameter. Thereafter, the meltblown fibers are carried by the 

so high velocity gas stream and are deposited on a collecting surface to form a web of randomly dispersed 
meltblown fibers. Meltblown fibers include both microfibers (fibers having a diameter, e.g., of less than 
about 10 urn) and macrofibers (fibers having a diameter, e.g., of about 20-100 urn; most macrofibers have 
diameters of 20-50 urn). Whether microfibers or macrofibers are formed depend, e.g., on the extrusion die 
size and, particularly, the degree of attenuation of the extruded polymer material. Meltblown macrofibers, as 

55 compared to meltblown microfibers, are firmer, and provide a product having a higher bulk. Generally, 
meltblown elastic fibers have relatively large diameters, and do not fall within the microfiber size range. A 

* Please see list of conversions, attached. 
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process for forming meltblown fibers is disclosed, for example, in U.S. Patent No. 3,849,241 to Buntin et al 
and U.S. Patent No. 4,048,364 to Harding et al, the contents of each of which are herein incorporated by 
reference. 

Various known elastomeric materials can be utilized for forming the meltblown elastomeric fibers; some 
are disclosed in U.S. Patent No. 4,657,802 to Morman, the contents of which are incorporated herein by 
reference. Briefly, this patent discloses various elastomeric materials for use in formation of, e.g., nonwoven 
elastomeric webs of meltblown fibers, including polyester elastomeric materials, polyurethane elastomeric 
materials, polyetherester elastomeric materials and polyamide elastomeric materials. Other elastomeric 
materials for use in the formation of the fibrous nonwoven elastic web include (a) A-B-A' block copolymers, 
where A and A' are each a thermoplastic polymer end block which includes a styrenic moiety and where A 
may be the same thermoplastic polymer end block as A', such as a polyvinyl arene), and where B is an 
elastomeric polymer mid block such as a conjugated diene or a lower alkene; or (b) blends of one or more 
polyolefins or poly-(alpha-methylstyrene) with A-B-A' block copolymers, where A and A' are each a 
thermoplastic polymer end block which includes a sytrenic moiety, where A may be the same thermoplastic 
polymer end block ar A', such as a polyvinyl arene) and where B is an elastomeric polymer mid block such 
as a conjugated diene or a lower alkene. Various specific materials for forming the meltblown elastomeric 
fibers include polyester elastomeric materials available under the trade designation "Hytrel" from E.I. 
DuPont^De Nemours & Co., polyurethane elastomeric materials available under the trade designation 
"Estane" from B.F. Goodrich & Co., polyetherester elastomeric materials available under the trade 
designation "Arnitel" from A. Schulman, Inc. or Akzo Plastics, and polyamide elastomeric materials 
available under the trade designation "Pebax" from the Rilsan Company. Various elastomeric A-B-A' block 
copolymer materials are disclosed in U.S. Patent Nos. 4,323,534 to Des Marais and 4,355,425 to Jones, and 
are available as "Kraton" polymers from the Shell Chemical Company. 

When utilizing various of the "Kraton" materials (e.g., "Kraton" G), it is preferred to blend a polyolefin 
therewith, in order to improve meltblowing of such block copolymers; a particularly preferred polyolefin for 
blending with the "Kraton" G block copolymers is polyethylene, a preferred polyethylene being Petrothene 
Na601 obtained from U.S.I. Chemicals Company. Discussion of various "Kraton" blends for meltblowing 
purposes are described in U.S. Patent No. 4,657,802, previously incorporated by reference, and reference is 
directed thereto for purposes of such "Kraton" blends. 

It is preferred that conventional meltblowing techniques be modified, as set forth below, in providing the 
most advantageous elastic meltblown webs to be hydraulically entangled. As indicated previously, fiber 
mobility is highly important to the hydraulic entangling process. For example, not only do the "wrapper" 
fibers have to be flexible and mobile, but in many instances the base fibers (around which the other fibers 
are wrapped) also need to move freely. However, an inherent property of elastic meltblowns is agglomer- 
ation of the fibers; that is, the fibers tend to stick together or bundle as a result of their tackiness. 
Accordingly, it is preferred, in forming the meltblown web, to take steps to limit the fiber-to-fiber bonding of 
the meltblown web. Techniques for reducing the degree of fiber-to-fiber bonding include increasing the 
forming distance (the distance between the die and the collecting surface), reducing the primary air 
pressure or temperature, reducing the forming (under wire) vacuum and introducing a rapid quench agent 
such as water to the stream of meltblown fibers between the die and collecting surface (such introduction of 
a rapid quench agent is described in U.S. Patent No. 3,959,421 to Weber, et al., the contents of which is 
incorporated herein by reference). A combination of these techniques allows formation of the most 
advantageous meltblown web for hydraulic entangling, with sufficient fiber mobility and reduced fiber bundle 
size. 

A specific example will now be described, using "Arnitel", a polyetherester elastomeric material 
available from A. Schulman, Inc. or Akzo Plastics, as the elastomeric material formed into meltblown webs 
to be hydraulically entangled. Thus, conventional parameters for forming meltblown "Arnitel" webs, to 
provide meltblown "Arnitel" webs to be hydraulically entangled, were changed as follows: (1) the primary air 
temperature was reduced; (2) the forming distance was increased; (3) the forming vacuum was reduced; 
and (4) a water quench system was added. Moreover, a forming drum, rather than a flat forming wire, was 
used for fiber collection, with the fibers being collected at a point tangential to the drum surface. 

• Essentially, the above-cited changes resulted in rapid fiber quenching thereby reducing the degree of 
fiber-to-fiber bonding and the size of fiber bundles. The velocity of the fiber stream, as it was collected in 
web form, was reduced along with impact pressure resulting in the formation of a loosely packed non- 
agglomerated fiber assembly, which could advantageously be hydraulically entangled. 
; Various known pulp fibers, such as wood pulp fibers, can be layered with the meltblown elastic fibers in 
forming elastic webs having cloth-like properties. For example, Harmac Western red cedar/hemlock paper 
can be laminated to a meltblown elastic web and the laminate subjected to hydraulic entanglement. Various 
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other known pulp fibers, both wood pulp and other natural and synthetic pulp fibers, can be utilized. As a 
specific example, cotton linter fibers can be utilized; the product formed is stretchable, is highly absorbent, 
and is inexpensive and can be used for disposable applications such as wipes. 

In addition, staple fibers can also be used to provide cloth-like properties to meltblown elastic webs. For 
5 example, a web of carded polyester staple fiber can be layered with a meltblown elastic web and the 
laminate then hydraulically entangled, so as to provide cloth-like properties. 

As can be appreciated, where the, e.g., staple fiber web is positioned on only one side of the meltblown 
elastic web, the tactile feeling of the final product is "two-sided", with one side having the plastic (rubbery)- 
like feel of the meltblown elastic web. Of course, by providing a sandwich structure having a meltblown 
w elastic web sandwiched between polyester staple fiber webs, with the sandwich being subjected to 
hydraulic entanglement (e.g., from both opposed sides of the laminate), such "two-sided" product can be 
avoided. 

By adding additional layers (e.g., webs) to the laminate prior to hydraulic entanglement, and then 
entangling the entire laminate, various desired properties, including barrier properties, can be added to the 

75 web materials. For example, by adding an additional web of meltblown polypropylene fibers to the 
meltblown elastic web, with, e.g., layers of wood pulp fibers sandwiching the meltblown elastic 
web/meltblown polypropylene web combination, after hydraulic entanglement the final product has improved 
barrier properties against passage of liquids and/or particulates, while still providing a cloth-like feel. These 
materials, with improved barrier properties, may readily be applicable as cheap disposable outer covers, 

20 absorbents, cleaning mop covers, bibs, protective clothing, filters, etc. 

Continuous filaments (e.g., a spunbond web) can also be used for the layer laminated with the 
meltblown fiber layer. As can be appreciated, where the continuous filaments are formed of an elastomeric 
material (e.g., spandex) the formed composite will have elastic properties. If the layer of continuous 
filaments is made of a nonelastic but elongatable material, elasticity of the formed composite can be 

25 achieved by mechanically working (stretching) the composite after hydraulic entanglement, corresponding 
to the technique discussed in U.S. Patent No. 4,209,563 to Sisson, the contents of which are incorporated 
herein by reference. 

As indicated previously, in forming the product of the present invention various composites, such as 
coforms, can be used. By a coform, for the present invention, we mean an admixture (e.g., codeposited 

30 admixture) of meltblown fibers and fibrous material (e.g., at least one of pulp fibers, staple fibers, additional 
meltblown fibers, continuous filaments, and particulates). Desirably, in such coform the fibrous material, 
and/or particulate material, is intermingled with the meltblown fibers just after extruding the material of the 
meltblown fibers through the meltblowing die, as discussed in U.S. Patent No. 4,100,324 to Anderson et al, 
the contents of which are incorporated herein by reference. 

35 As a specific aspect of the present invention, synthetic pulp fibers, of a material such as polyester or 
polypropylene, as the layer laminated with the meltblown elastomeric web, can conceivably be used to 
provide a product, after hydraulic entanglement of the laminate, that can be used for filters, wipes 
(especially wipes for wiping oil), etc. More particularly, by using the meltblown elastic web, in combination 
with a layer of synthetic pulp fibers that are at most 0.25 inches'in length and 1.3 denier,*a final product 

40 might be provided that not only has stretch properties, but also is a very well integrated final product with 
more drape and a softer hand than that achieved with the use of e.g., short synthetic fibers of at least 0.5 
inches. Moreover, in order to further secure the short fibers and elastic meltblown fibers together, a binder 
can be applied to the hydraulically entangled product, to further bond the fibers. 

Elastomeric materials such as polyurethane, polyetheresters, etc. are solvent and high-temperature 

45 stable, and thus can withstand laundering requirements of a durable fabric. The same is true for polyester 
staple fibers. These materials are particularly appropriate in forming durable fabrics. 

Fig. 1 schematically shows an apparatus for producing a hydraulically entangled nonwoven fibrous 
elastomeric web of the present invention. In such Fig. 1, that aspect of the present invention, wherein* a 
laminate comprised of layers of a coform and of a meltblown elastomeric web is provided and hydraulically 

50 entangled, is shown, with such laminate being formed continuously and then passed to the hydraulic 
entangling apparatus. 

Of course, the layers can be formed individually and stored, then later formed into a laminate and 
passed to hydraulic entangling apparatus. Also, two coform layers can be used, the coform layers 
sandwiching the meltblown elastomeric web. In such embodiment, the laminate of coform/meltblown 
55 elastomeric/coform is formed with apparatus having coform-producing devices in line with the meltblown 
elastomeric-producing device, the coform-producing devices being located respectively before and after the 

* Please see list of conversions, attached. 
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meltblown elastomeric-producing device. 

A gas stream 2 of meltblown elastic fibers is formed by known meltblbwihg techniques on conventional 
meltblowing apparatus generally designated by reference numeral 4, e.g., as discussed in the previously 
referred to U.S. Patent Nos. 3,849, 241 to Buntin et al and 4,048,364 to Harding et al. Basically, the method 
of formation involves extruding a molten polymeric material through a die head generally designated by the 
reference numeral 6 into fine streams and attenuating the streams by converging flows of high velocity, 
heated gas (usually air) supplied from nozzles 8 and 10 to break the polymer streams into meltblown fibers. 
The die head preferably includes at least one straight row of extrusion apertures. The meltblown fibers are 
collected on, e.g., forming belt 12 to form meltblown elastic fiber layer 14. 

The meltblown elastic fiber layer 14 can be laminated with a layer of coform material (e.g., a coform 
web material). As shown in Fig. 1, the latter layer can be formed directly on the meltblown layer 14. 
Specifically, to form the coform, a primary gas stream of meltblown fibers is formed as discussed above, 
with structure corresponding to the structure utilized for forming the previously described meltblown elastic 
fibers; accordingly, structure, of the meltblowing apparatus for forming the meltblown fibers of the coform, 
that corresponds to the same structure for forming the meltblown elastic fiber layer, has been given 
corresponding reference numbers but are "primed". The primary gas stream 11 is merged with a 
secondary gas stream 38 containing fibrous material (pulp fibers and/or staple fibers and/or further 
metlblown fibers and/or continuous filaments), with or without particulate material, or containing just the 
particulate material. Again, reference is made to such U.S. Patent No. 4,100,324 to Anderson et al for 
various materials which can be utilized in forming the coform. In Fig. 1, the secondary gas stream 38 is 
produced by a conventional picker roll 30 having picking teeth for divellicating pulp sheets 24 into individual 
fibers. The pulp sheets 24 are fed radially, i.e., along a picker roll radius, to the picker roll 30 by means of 
rolls 26. As the teeth on the picker roll 30 divellicate the pulp sheets 24 into individual fibers, the resulting 
separated fibers are conveyed downwardly toward the primary air stream 11 through a forming nozzle or 
duct 20. A housing 28 encloses the roll 30 and provides passage 42 between the housing 28 and the picker 
roll surface. Process air is supplied by conventional means, e.g., a blower, to the picker roll 30 in the 
passage 42 via duct 40 in sufficient quantity to serve as a medium for conveying fibers through the duct 40 
at a velocity approaching that of the picker teeth. 

As seen in Fig. 1, the primary and secondary streams 11 and 38 are moving perpendicular to each 
other, the velocity of the secondary stream 38 being lower than that of the primary stream 11 so that the 
integrated stream 36 flows in the same direction as primary stream 11. The integrated stream is collected 
on the meltblown layer 14, to form laminate 44. 

Thereafter, the laminate 44 is hydraulically entangled, the web remaining basically two-sided, but with a 
sufficient amount of interentangling and intertwining of the fibers so as to provide a final product that is 
sufficiently mechanically interentangled so that the fibers do not separate. 

It is not necessary that, in the laminate, the webs themselves, or layers thereof (e.g., the meltblown 
fibers and/or pulp or staple fibers), be totally unbonded when passed into the hydraulic entangling step. The 
main criterion is that, during hydraulic entangling, there are sufficient free fibers (that is, the fibers are 
sufficiently mobile) to provide the desired degree of entanglement. Thus, such sufficient mobility can 
possibly be provided by the force of the jets during the hydraulic entangling, if, e.g., the meltblown fibers 
have not been agglomerated too much in the meltblowing process. Various techniques for avoiding 
disadvantageous agglomeration of the meltblown fibers, in the context of meltblown elastomeric fibers, have 
been previously discussed. 

Alternatively, the laminate can be treated prior to the hydraulic entangling to sufficiently unbond the 
fibers. For example, the laminate can be, e.g., mechanically stretched and worked (manipulated), e.g., by 
using grooved nips or protuberances, prior to hydraulic entangling to sufficiently unbond the fibers. 
• The hydraulic entangling technique involves treatment of the laminate or web 44, while supported on an 
apertured support 48, with streams of liquid from jet devices 50. The support 48 can be a mesh screen or 
forming wires or an apertured plate. The support 48 can also have a pattern so as to form a nonwoven 
material with such pattern, or can be provided such that the hydraulically entangled web is non-patterned. 
The apparatus for hydraulic entanglement can be conventional apparatus, such as described in U.S. Patent 
No. 3,485,706 to Evans, the contents of which are incorporated herein by reference. In such an apparatus, 
fiber entanglement is accomplished by jetting liquid (e.g., water) supplied at pressures, for example, of at 
least about 200 psi (gauge)*, to form fine, essentially columnar, liquid streams toward the surface of the 
supported laminate. The supported laminate is traversed with the streams until the fibers are randomly 
entangled and intertwined. The laminate can be passed through the hydraulic entangling apparatus a 
number of times on one or both sides, with the liquid being supplied at pressures of from about 100 to 3000 
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psi'(gauge). The orifices which produce the columnar liquid streams can have typical diameters known in 
the art, e.g., 0.005 inches*, and can be arranged in one or more rows with any number of orifices, e.g., 40 in 
each row. Various techniques for hydraulic entangling are described in the aforementioned U.S. Patent No. 
3,485,706, and this patent can be referred to in connection with such techniques. Alternatively, apparatus for 

5 the hydraulic entanglement is described by Honeycomb Systems, Inc., Biddeford, Maine, in the article 
entitled "Rotary Hydraulic Entanglement of Nonwovens", reprinted from INSIGHT '86 INTERNATIONAL 
ADVANCED FORMING/BONDING Conference , the contents of which are incorporated herein by reference. 

After the laminate has been hydrauiically entangled, it may, optionally, be treated at a bonding station 
(not shown in Fig. 1) to further enhance its strength. Such a bonding station is disclosed in U.S. Patent No. 

w 4,612,226 to Kennette, et al., the contents of which are incorporated herein by reference. Other optional 
secondary .bonding treatments include thermal bonding, ultrasonic bonding, adhesive bonding, etc. Such 
secondary bonding treatments provide added strength, but also stiffen the resulting product (that is, provide 
a product having decreased softness). 

After the laminate has been hydrauiically entangled or further bonded, it can be dried by drying cans 52 

75 (or other drying means, such as an air through dryer, known in the art), and wound on winder 54. 

The composite product formed, e.g., after hydraulic entangling or further bonding, or after drying, can 
be further laminated to, e.g., a film, so as to provide further desired characteristics to the final product. For 
example, the composite can be further laminated to an extruded film, or have a coating (e.g., an extruded 
coating) formed thereon, so as to provide a final product having specific desired properties. Such further 

20 lamination of, e.g., a film or extruded coating, can be used to provide work wear apparel with desired 
properties. 

In the following, various specific embodiments of the present invention are described, for purposes of 
illustrating, not limiting, the present invention. 

A Harmac Western red cedar/hemlock paper (basis weight of 0.8 oz/yd. 2 )*was placed on top of a 

25 meltblown elastic web of a polymer blend of 70% "Kraton" G 1657 and 30% polyethylene wax (hereinafter „ 
designated as Q70/30), the web having a basis weight of 2.5 oz./yd. 2 ; such laminate of the paper and . 
meltblown elastic web was passed under hydraulic entangling apparatus three times. Such hydraulic 
entangling apparatus included a manifold having 0.005 inch'diameter orifices, with 40 orifices per inch and 
with one row of orifices, the pressure of the liquid issuing from such orifices being set at 400 psi (gauge). 

30 The laminate was supported on a support of 100 x 92 semi-twill mesh/After being oven dried and hand - 
softened, a textured cloth-like fabric was produced. The fabric had a measured 60% machine direction 
stretch, 70% cross direction stretch and at least 98% recovery in both directions. With the paper on only 
one side, the tactile feeling of the entangled product was "two-sided"; to eliminate such "two-sidedness", 
after the previously described hydraulic entanglement the substrate was turned over, another 0.8 oz/yd 2 *pa-. 

35 per sheet was placed on top and again similarly processed by hydraulic entangling and oven-drying and 
hand softening. With this, the web no longer felt two-sided; and stretch and recovery were similar as L 
previously mentioned. Resistance of the wood fibers coming loose from the web when wetted and 
mechanically worked (washed) was excellent. 

Figs. 2A and 2B show a hydrauiically entangled product formed from a laminate of a wood fiber layer 

40 and a meltblown elastic fiber layer, the wood fiber layer being red cedar (34 gsm) and the meltblown elastic 
fiber layer being a Q 70/30 blend (that is, a blend of 70% "Kraton" G 1657/30% polyethylene wax) having a 
basis weight of 85 gsm. In Fig. 2A, the wood fiber side faces up, while in Fig. 2B the meltblown elastic side 
faces up. 

Furthermore, corrugated stretchable fabrics can be produced utilizing the same technique previously 
45 discussed, but by pre-stretching the elastic web 25% on a frame before the hydraulic entangling. 

Next will be described the use of staple fibers to make meltblown elastic webs to be cloth-like. Thus, a 
meltblown elastic web of Q 70/30 blend (that is, a blend of 70% "Kraton" G 1657/30% polyethylene wax), 
having a basis weight of 2.5 ozVyd 2 *, was sandwiched between carded polyester staple fiber (1 .5 d.p.f. x 
3/4")*webs (each having a weight of 0.26 oz./yd 2 ), thereby forming the laminate to be hydrauiically 
50 entangled. The staple webs were cross-lapped in order to produce fairly isotropic fiber orientation. The 
laminate was placed on a 100 x 92 mesh'as support, and passed under hydraulic entangling equipment six 

* Please see list of conversions, attached. 

55 

* Please see list of conversions, attached. 

* Please see list of conversions, attached. 
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S i 1 H?l man d Pr6SSUre W3S adjUSted 10 200 psi ^ 0f the first P ass f^'owed by 400, 
anH ri n 1 and .1200 P .s...g.', respectively. The fabric, shown in Figs. 3A, 3B and 3C, had good hand 

!£ £ rf T 3 w ' SO i rOP u IC StretCh ° f 25% and recovery of at least 75% - The entanglement could 

also be performed with the meltblown elastic web being pre-stretched, with results as discussed previously 
Moreover, the elastic and strength properties could be readily varied by adjusting the amount of staple and 
elastic fiber, fiber types and orientation in the web. 

The following describes that aspect of the present invention wherein barrier properties can be provided 
for w^b materials including meltblown elastic webs. Thus, a composite meltblown elastic web (basis weight 
™'n ,k * } , IT. ? made , Such com P° site we » was a partial blend of a meltblown elastic web of Q 
70/30 (basis we.ght of 2.5 oz./yd 2 ) and a meltblown polypropylene web (basis weight of 0.3 oz/yd 2 ) The 
composite was formed by utilizing dual meltblowing die tips positioned so that a small amount of 

T TTL^Zr u 3b0Ve the f ° rming Wire between ,ibers of the Q 70/30 b| end and polypropylene 
extruded fibers. With this partial fiber commingling, any potential delamination problem between the two 

!S r J fri Wa t aV °. ! d - A HarmaC WeSt6m red ^/hemlock paper (basis weight of 1.0 oz./yd 2 ) was 
added to the s,de of the meltblown composite that was primarily of the Q 70/30 blend, and then the entire 

TZ*w 3S t Sub > e « e V 0 * y6M en,ano,ement - wangle bonding the fibers. Thereafter a 

Ha mac Western red cedar/hemlock paper (basis weight 1.0 ozVyd 2 ) was added to the other side of he 

ZTZ ' ^ *" ° ther Side W3S SUbj6Cted ,0 entangle-bonding using hydraulic entangiement. 

uZ T'S ^T™' S,ren9th ' ^ reSiStanCe * the paper ,ibers washi "9 «* *ere ""Proved; 
however because of the incorporation of the inelastic polypropylene, stretch was significantly reduced to 

irlli k ma ? eCt ' 0n and 18% in * he Cr0SS direction - Recoverv was 9reater than 98%. For 
LIT, barrier propert.es, post-calendering of the fabric could be performed; moreover, for higher stretch, 
notwithstanding use of the meltblown non-elastic fibers, the nonelastic web couid be individually formed and 
pre-corrugated on a forming wire. In any event, and as can be seen in this aspect of the present invention 

rr fl nH op t? es ^ sic meitb,own e,astic webs can be m ° dified «■■*» aS 

webs and/orti'bers 9 entanglement to entangle bond the meltblown elastic web and such other 

nhJL 3 "^!! 0 " 31 T** ° f the pr6Sent inventi0 "' a durab,e ' dra P able elastomeric web material, can be 
obtamed by hydraulically entangling a laminate having a layer of a meltblown elastic web and synthetic pulp 
fibers, such as polyester pulp. More particularly, a nonwoven elastic web material that can be used for eq 
fitters and w,pes can be achieved by utilizing synthetic pulp fibers having a length of at most' oS 
nches and being at most 1.3 denier*. The meltblown elastomeric web is initially formed, e.g.. by conven- 
tional techmques and then the polyester pu.p is layered thereon by any one of a number of techniques, 
such as (1) a wet-formed directly from a head box; (2) a pre-formed wet-laid sheet; or (3) an air-laid web 
The layered laminate is then hydraulically entangled at operating pressures up to 2000 psi", so as to 
entangle bond the meltblown elastic web and the pulp fibers. The structure produced is a two-component 
composite, and desirably the final basis weight of such material is 100-200 g/m 2 . Desirably, the percentage 
of.po yester pulp fiber will vary from 15-65% of the total final basis weight of the web material 

< rth r S f S , PedfiC e ^ arnpleS ° f the Present invention ' snowin 9 Properties of the formed product, are set 
forth in the following. Of course, such examples are illustrative and are not limiting 

I"* 6 f °» owi ng examples, the specific materials were hydraulically entangled under the described 

i * ♦ u en,a " 9lin9 WaS C3rried 0Ut USi " 9 hydraulic entan 9' in 9 equipment similar to 
conventional equipment, having Honeycomb (Biddeford. Maine) manifolds with 0.005 inch'orifices and 40 
onfices per inch and with one row of orifices. In each of the layers in the examples including a blend of 
fibers, the percentages recited are weight percents. 

Example 1 . 

Laminate Materials: Polypropylene staple fiber web (approx. 20 g/m 2 )/meltblown elas- 

tic web of "Arniter (approx. 80 gsm)/polypropylene staple fiber 
web (approx. 20 g/m 2 ) 



•Please see list of conversions, attached. 
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Entangling Processing Line Speed: 23 fpm* 
Entanglement Treatment (psi of each pass); (wire mesh employed for the supporting member): 
Side One: 800, 1000, 1400; 20 x 20 * 
Side Two: 1 200, 1 200, 1 200; 1 00 x 92 * 

5 

Example 2 

Laminate Materials: blend of 50% polyethylene terephthalate and 50% rayon staple 

fibers (approx. 20 g/m 2 )/meltblown elastic web of "Arnitel" (ap« 
io prox. 65 g/m 2 )/blend of 50% polyethylene terephthalate and 50% 

rayon staple fibers (approx. 20 g/m 2 ) 
Entangling Processing Line Speed: 23 fpm 
Entanglement Treatment (psi of each pass); (wire mesh): 
Side One: 1400, 1400, 1400; 20 x 20 
75 Side Two: 1000, 1000, 1000; 100 x 92 

Example 3 

Laminate Materials: polypropylene staple fibers (approx. 1 5 g/m 2 )/meltblown elastic 

20 web of Q 70/30 (approx. 85 g/m 2 )/polypropylene staple fibers 

(approx. 1 5 g/m 2 ) 
Entangling Processing Line Speed: 50 fpm 
Entanglment Treatment (psi of each pass); (wire mesh): 
Side One: 1 50, 200, 300, 400, 600, 600; 20 x 20 
25 Side Two: 150, 200, 300, 400, 600, 600; 100 x 92 

Example 4 

Laminate Materials: polyethylene terephthalate staple fibers (approx. 25 g/m 2 )- 

30 /meltblown elastic web of "Arnitel" (approx. 75 g/m 2 )/polyethylene 

terephthalate staple fibers (approx. 25 g/m 2 ) 
Entangling Processing Line Speed: 50 fpm 
Entanglement Treatment (psi of each pass); (wire mesh): 
Side One: 1500, 1500, 1500; 20 x 20 
35 Side Two: 1500, 1500, 1500; 20 x 20 

. Side One (again): 200, 400, 800, 1200, 1200, 1200; 100 x 92 
Side Two (again): 200, 400, 800, 1200, 1200, 1200; 100 x 92 
The meltblown "Arnitel" elastomeric fiber web was pre-treated by supporting the web on a 20 x 20 mesh 
and subjecting the supported web by itself to hydraulic entanglement, prior to the lamination and hydraulic 
40 entanglement. The pre-treatment makes bundles of the elastomeric fiber and allows areas where there are 
holes or a low density of meltblown elastomer, which thereby improves hydraulic entanglement of the 
laminate and elasticity of the final product. Additionally, the pretreatment may reduce the over-all dimen- 
sions of the elastomeric fiber web which imparts greater elasticity to the resultant laminate. 

45 Example 5 

Laminate Materials: polyethylene terephthalate staple fibers (approx. 20 g/m 2 )- 

/meltblown elastic web of "Arnitel" (approx. 65 g/m 2 )/polyethylene 
terephthalate staple fibers (approx. 20 g/m 2 ) 
50 Entangling Processing Line Speed: 23 fpm* 
* Entanglement Treatment (psi of each pass); (wire mesh): 
Side One: 200, 400, 800, 1200, 1200, 1200; 100 x 92 
Side Two: 200, 400, 800, 1200, 1200, 1200; 100 x 92 

55 

* Please see list of conversions, attached. 

* Please see list of conversions, attached. 
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The meltblown "Arnitel" web was pre-treated (see Example 4). 
Example 6 

Laminate Materials: polypropylene staple fibers (approx. 20 g/m 2 )/meltblown Q 70/30 

(approx. 85 g/m 2 )/polypropylene staple fibers (approx. 20 g/m 2 ) 
Entangling Processing Line Speed: 23 fpm 
Entanglement Treatment (psi of each pass): (wire mesh): 
Side One: 1000, 1300, 1500; 20 x 20 
Side Two: 1300, 1500, 1500; 100 x 92 

Example 7 

Laminate Materials: polyethylene terephthalate staple fibers (approx. 20 g/m 2 )- 

/meltblown elastic web of "Arnitel" (approx. 80 g/m 2 )/polyethylene 
terephthalate staple fibers (approx. 20 g/m 2 ) 
Entangling Processing Line Speed: 23 fpm* 
Entanglement Treatment (psi of each pass); (wire mesh): 
Side One: 1400, 1400, 1400; 20 x 20 
Side Two: 800, 800, 800; 100 x 92 

Example 8 

Laminate Materials: coform of 50% cotton and 50% meltblown polypropylene (approx. 

50 g/m 2 )/meltblown elastic web of "Arnitel" (approx. 60 g/m 2 )- 
/coform of 50% cotton and 50% meltblown polypropylene (approx 
50 g/m 2 ) 

Entangling Processing Line Speed 23 fpm 
Entanglement Treatment (psi of each pass); (wire mesh): 
Side One: 800, 1200, 1500; 20 x 20 
Side Two: 1500, 1500, 1500; 20 x 20 

Example 9 

Laminate Materials: coform of 50% cotton and 50% meltblown polypropylene (approx. 

50 g/m 2 )/meltblown elastic web of "Arnitel" (approx. 65 g/m 2 )- 
/coform of 50% cotton and 50% meltblown polypropylene (approx 
50 g/m 2 ) 

Entangling Processing Line Speed 23 fpm 
Entanglement Treatment (psi of each pass); (wire mesh): 

Side One: 1600, 1600, 1600; 20 x 20 

Side Two: 1600, 1600, 1600; 20 x 20 
The meltblown "Arnitel" was pre-treated (see Example 4). 

Example 10 

Laminate Materials: Harmac red cedar paper (approx. 27 g/m 2 )/meltblown Q 70-30 

( a PP r o x - 85 g/m 2 )/Harmac red cedar paper (approx. 27 g/m 2 ) 
Entangling Processing Line Speed 23 fpm* 

Entanglement Treatment (psi of each pass); (wire mesh): 

Side One: 400, 400, 400; 100 x 92 

Side Two: 400, 400, 400; 100 x 92 

Side One (again): 400, 400, 400; 20 x 20 



* Please see list of conversions, attached. 
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Physical properties of the materials of Examples 1-10 were measured in the following manner: 
The bulk was measured using a bulk or thickness tester available in the art. The bulk was measured to 
the nearest 0.001 inch.* 

The MD and CD grab tensiles were measured in accordance with Federal Test Method Standard No. 
5 191 A (Methods 5041 and 5100, respectively). 

The abrasion resistance was measured by the rotary platform, double-head (Tabor) method in 
accordance with Federal Test Method Standard No. 191 A (Method 5306). Two type CS10 wheels (rubber 
based and of medium coarseness) were used and loaded with 500 grams. This test measured the number 
of cycles required to wear a hole in each material. The specimen is subjected to rotary rubbing action 
w under controlled conditions of pressure and abrasive action. 

A "cup crush" test was conducted to determine the softness, i.e., hand and drape, of each of the 
samples. The lower the peak load of a sample in this test, the softer, or more flexible, the sample. Values of 
100 to 150 grams, or lower, correspond to what is considered a "soft" material. 

The elongation and recovery tests were conducted as follows. Three inch wide by four inch long 
75 samples were stretched in four .inch Instrom jaws to the elongation length, described as % Elongation. For 
example, a four inch length stretched to a 5-5/8* length would be elongated 40.6%. The initial load (lbs.) 
was recorded, then after 3 minutes was recorded before relaxing the sample. Thereafter, the length was 
measured, the initial percent recovery determined. This is recorded as initial percent recovery. For example, 
if a material was stretched to 4-1/2**(l2.5% Elongation) and then after relaxation measured 4-1/16*. the 
20 sample recovery was 87.5%. After thirty (30) minutes, the length was again measured and a determination 
made (and recorded) as percent recovery after thirty (30) minutes. This elongation test is not a measure of 
the elastic limit, the elongation being chosen within the elastic limit. 

The results of these tests are shown in Table 1 . In this Table, for comparative purposes are set forth 
physical properties of two known hydraulically entangled nonwoven fibrous materials, "Sontara" 8005, a 
25 spunlaced fabric of 100% polyethylene terephthalate staple fibers (1.35 d.p.f.*x 3/4*) from E.I. DuPont De 
Nemours and Company, and "Optima", a converted product of 55% Western red cedar/hemlock pulp fibers 
and 45% polyethylene terephthalate staple fibers from American Hospital Supply Corp. 
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As seen in the foregoing Table 1, nonwoven fibrous elastic v/eb materials within the scope of the 
present invention have a superior combination of, e.g., strength and elasticity/recovery, while having 
superior softness and other cloth-like properties. The improved abrasion-resistance of the hydraulically 
45 entangled meltblown elastic web according to the present invention is in part due to the higher coefficient of 
friction of the elastic material. The superior elasticity/recovery properties of the present invention can be 
achieved without heat-shrinking or any other post-bonding treatment, and without any plastic (rubbery) feel. 

The elasticity of the product of the present invention can be increased by entangling the meltblown 
elastic web prior to laminating with the further layer and hydraulically entangling. Thus, the elasticity of the 
50 product according to the present invention can be advantageously controlled. 

Moreover, the nonwoven fibrous elastic web materials of the present invention can have elastic and 
strength properties that are approximately the same in both machine- and cross-directions. In addition, they 
can also be formed to primarily have either machine-direction elasticity or cross-direction elasticity. 

The meltblown elastic web product of the present invention can have a smooth surface, and need not 
55 be puckered as in the stretch-bonded-laminates disclosed in U.S. Patent No. 4,657,802 to Morman. Of 
course, a disclosed previously, the web product of the present invention can be provided with a puckered 
surface. Moreover, the web product of the present invention can have a "fuzzy" surface (due to hydraulic 
entanglement of a laminate), thereby hiding the plastic (rubbery)-like feel of the meltblown elastic web. The 
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web material, after hydraulic entangling, can be subjected to a stretching treatment to raise fibers of the 
outer layers of the laminate and give an extra "fuzzy" feel (that is, provide increased hand). Clearly, the 
present invention increases the choice for the hand and texture of the hydraulically entangled elastic 
product, while retaining elasticity. 

5 The hydraulically entangled product of the present invention, having the meltblown elastic web as the 
central layer, has increased drape without sacrificing the feel of the product. Moreover, the product of the 
present invention, particularly where the fibrous material is of pulp fibers, staple fibers or meltblown fibers, 
need not have a positive stop; note that the stretch-bonded-laminates have such positive stop (the limit of 
extensibility of the nonelastic layers). Furthermore, the elastic web products of the present invention have a 

70 "gentle" elasticity. 

While the product of the present invention has a feel like a knit product, it has better recovery than 
knits. Moreover, the product of the present invention has a "bouncy" feeling, with good "give" and flexing 
ability, so that it can advantageously be used in garments. Furthermore, because of the good stretch 
properties of the product of the present invention, it can advantageously be used in bedding products. 
75 Thus, by the present invention, the following advantageous effects are achieved: 

(1) the web material is cloth-like; 

(2) when utilizing cellulose fibers hydraulically entangled with the meltblown elastic web, materials can 
be made that are highly absorbent and cheap; 

(3) the hydraulic entanglement can be used to bond dissimilar polymeric fibrous materials; 

20 (4) necessity of thermal or chemical bonding can be eliminated, and even if such bonding is used, the 
amount of such types of bonding can be reduced; 

(5) with the meltblown process, additional treatments can be incorporated (e.g., fiber blending, incor- 
poration of additives, such as particulate material, in the meltblown web, etc.) 

(6) by utilizing small fibers in combination with the meltblown elastic web, a terry-cloth (texturing) effect 
25 is achieved (that is, there is significant fibers in the Z-direction). 

This case is one of a group of cases which are being filed on the same date. The group includes (1) 
"NONWOVEN FIBROUS ELASTOMERIC WEB MATERIAL AND METHOD OF FORMATION THEREOF", L 
Trimble et al (K.C. Ser. No. 7982 - Our file No. K5016-EP, (2) "NONWOVEN FIBROUS NON-ELASTIC 
MATERIAL AND METHOD OF FORMATION THEREOF", F. Radwanski et al (K.C. Ser. No. 7978, Our K 

30 5015-EP),(3) "NONWOVEN ELASTOMERIC WEB AND METHOD OF. FORMING THE SAME", F. Radwan- 
ski et al (K.C. Ser. No. 7975 -Our File No. K 5018-EP),(4) "NONWOVEN NON-ELASTIC WEB MATERIAL 
AND METHOD OF FORMATION THEREOF", F. Radwanski et al (K.C. Ser. No. 7974, Our File No. K 5019- 
EP)and (5) "BONDED NONWOVEN MATERIAL; METHOD AND APPARATUS FOR PRODUCING THE 
SAME." F. Radwanski f (K.C. Ser. No. 8030, Our File No. K 5017-EP) 

35 The contents of the other applications in this group, other than the present application, are incorporated 
herein by reference. 

List of conversions 

40 1 pound per square inch (psi) = 0.069 bar 

1 foot-pound/inch 2 • sec = 0.21 J/cm 2 » sec 

1 inch = 2.54 cm 

1 denier = 1/9 tex (= 1/9 g/km) 

1 oz./yd 2 = 33.91 g/m 2 
45 1 d.p.f. = denier per filament (1 denier = 1/9 tex = 1/9 g/km) 

1 fpm = 0.305 meters per minute 

1 in-lb = 0.113 Nm (= Joule) 

11b = 0.453 kg 

mesh = i.e. 20 x 30 mesh = 20 filaments warp direction 30 filaments shute direction per square inch (1 
50 inch = 2.54 cm) 

Claims 

A composite nonwoven elastomeric web material formed by a laminate comprising at least (a) a layer 
of meltblown fibers, and (b) at least one further layer, with at least one of the layer of meltblown fibers 
and the at least one further layer being elastomeric, said material being characterized by being formed 
of hydraulically entangling said laminate whereby the hydraulically entangled composite material is 
elastomeric. the hydraulic entangling causing entanglement and intertwining of the meltblown layer and 
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material of the at least one further layer. 

2. The composite nonwoven elastomeric web material according to claim 1, wherein the at least one 
. further layer includes a layer containing at least one of pulp fibers, staple fibers, meltblown fibers and 

5 continuous filaments. 

3. The composite nonwoven elastomeric web material according to claim 1, wherein the at least one 
further layer includes a layer containing at least one of pulp fibers, staple fibers and meltblown fibers. 

ro 4. The composite nonwoven elastomeric web material according to claim 3, wherein the layer of 
meltbjown fibers is an elastomeric layer of meltblown fibers. 

5. The composite nonwoven elastomeric web material according to claim 4, wherein the laminate consists 
essentially of said elastomeric layer and the at least one further layer. 

75 

6. The composite nonwoven elastomeric web material according to claim 1 or 4, wherein said at least one 
further layer is selected from the group consisting of a web of pulp fibers, a staple fiber web and a web 
of meltblown fibers, and said elastomeric layer is a meltblown elastomeric web. 

20 7. The composite nonwoven elastomeric web material according to claim 1 or 4, wherein said at least one 
further layer is a layer of loose pulp fibers, loose staple fibers or loose meltblown fibers. 

8. The composite nonwoven elastomeric web material according to one of the preceding claims, wherein 
said at least one further layer is a layer of wood pulp fibers. 

25 

9. The composite nonwoven elastomeric web material according to one of claims 1 to 5 wherein said at" 
least one further layer is a sheet of paper. 

10. The composite nonwoven elastomeric web material according to claim 4, wherein said laminate 
30 includes at least two further layers, of at least one of pulp fibers, staple fibers and meltblown fibers, 

said at least two further layers including at least one layer on each side of the elastomeric layer of 
meltblown fibers so as to sandwich the elastpmeric layer. 

11. The composite nonwoven elastomeric web material according to claim 10, wherein said at least two 
35 further layers, sandwiching the elastomeric layer of meltblown fibers, are sheets of paper. 

12. The composite nonwoven elastomeric web material according to claim 10, wherein said at least two 
further layers, sandwiching the elastomeric layer of meltblown fibers, are layers of pulp fibers. 

40 13. The composite nonwoven elastomeric web material according to claim 10, wherein said at least two 
further layers, sandwiching the elastomeric layer of meltblown fibers, are layers of staple fibers. 

14. The composite nonwoven elastomeric web material according to claim 13, wherein said staple fibers 
are polyester staple fibers. 

45 • 

15. The composite nonwoven elastomeric web material according to claim 14, wherein the layers of 
polyester staple fibers are carded polyester staple fiber webs. 

16. The composite nonwoven elastomeric web material according to claim 1, wherein said at least one 
so further layer includes a carded polyester staple fiber web. 

17. The composite nonwoven elastomeric web material according to claim 4, wherein said elastomeric 
layer of meltblown fibers includes a composite of an elastomeric web of meltblown fibers and a web of 
polyolefin meltblown fibers, whereby the nonwoven fibrous elastomeric web material can have barrier 

55 properties. 

18. The composite nonwoven elastomeric web material according to claim 17, wherein the fibers of the 
elastomeric web of meltblown fibers and the fibers of the web of polypropylene meltblown fibers are 
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commingled at the interface between the two webs, whereby delamination of the two webs is avoided. 

19. The composite nonwoven elastomeric web material according to claim 1, wherein the composite 
nonwoven elastomeric web material has isotropic elastic properties. 

20. The composite nonwoven elastomeric web material according to claim 19, wherein the elastomeric web 
has smooth surfaces. 

21. The composite nonwoven elastomeric web material according to claim 1, wherein the elastomeric web 
70 has smooth surfaces. 

22. The composite nonwoven elastomeric web material according to claim 4, wherein the web material 
includes an elastomeric layer of meltblown fibers that has been stretched prior to the hydraulic 
entangling, whereby a corrugated web material is formed. 

75 

23. The composite nonwoven elastomeric web material according to claim 1, wherein said at least one 
further layer is an admixture of meltblown fibers and at least one of staple fibers, pulp fibers, meltblown 
fibers and continuous filaments. 

20 24. The composite nonwoven elastomeric web material according to claim 23, wherein said admixture 
. further includes particulate material. 

25. The composite nonwoven elastomeric web material according to claim 1 , wherein said at least one 
further layer includes a layer of cellulose fibers, whereby an absorbent nonwoven fibrous elastomeric 

25 web material is formed. 

26. The composite nonwoven elastomeric web material according to claim 1 : wherein said at least one 
further layer includes a layer of synthetic pulp fibers, the synthetic pulp fibers being not greater than 
6.35 mm (0.25 inches) and 0.14 tex (1 .3 denier). 

30 

27. The composite nonwoven elastomeric web material according to claim 22, wherein the synthetic pulp 
fibers are polyester pulp fibers. 

28. The composite nonwoven elastomeric web material according to claim 4, wherein the elastomeric layer 
35 of meltblown fibers is made of a material selected from the group consisting of polyurethanes and 

polyetheresters. 

29. The composite nonwoven elastomeric web material according to claim 28, wherein the web material 
includes 15-65% polyester pulp fibers, of the total final basis weight of the web. 

30. The composite nonwoven elastomeric web material according to claim 29, wherein the web material 
has a total final basis weight of 100-200 g/m 2 . 

31. The composite nonwoven elastomeric web material according to claim 1, wherein the web material has 
45 a terry-cloth surface. 

32. A nonwoven elastomeric web material formed by a layer of meltblown elastomeric fibers, said material 
being characterized by being formed by hydraulically entangling said layer whereby said entangling 
causes entanglement and intertwining of the meltblown elastomeric fibers of said layer. 

50 

33. The nonwoven elastomeric web material according to claim 32, wherein said layer consists of said 
meltblown elastomeric fibers, and said web material consists of said layer. 

34. The nonwoven elastomeric web material according to claim 32, wherein said meltblown elastomeric 
55 fibers are formed of a single elastomeric material. 

35. A process of forming a composite nonwoven elastic web material, characterized by the steps of:, 
providing a laminate comprising (a) a layer of meltblown fibers, and (b) at least one further layer, at 
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least one of the layer of meltblown fibers and the at least one further layer being elastomeric so as to 
form an elastic web material and 

jetting a plurality of high-pressure liquid streams toward a surface of said laminate, thereby hydrauli- 
cally entangling and intertwining the meltblown fibers and material of said at least one further layer. 

36. The process according to claim 35, wherein said at least one further layer includes a layer containing at 
least one of pulp fibers, staple fibers, meltblown fibers and continuous filaments. 

37i The process according to claim 35, wherein said at least one further layer includes a layer containing at 
least one of pulp fibers, staple fibers and meltblown fibers. 

3a The process according to claim 37, wherein the layer of meltblown fibers is an elastomeric layer of 
meltblown fibers. 

39. The process according to claim 38, wherein the elastomeric layer of meltblown fibers is a meltblown 
elastomeric web. 

40. The process according to claim 38, wherein the laminate is provided by forming the elastomeric layer 
and then layering said at least one further layer on the elastomeric layer. 

41. The process according to one of claims 35 to 40 wherein the laminate is positioned on an apertured 
support during the jetting of a plurality of high-pressure liquid streams. 

42. The process according to one of claims 35 to 40 wherein the laminate and said plurality of high- 
pressure liquid streams are moved relative to one another so that said plurality of high-pressure liquid 
streams traverses the length of said laminate. 

43. The process according to claim 42, wherein the plurality of high-pressure liquid streams traverses said 
laminate on said support a plurality of times. 

44. The process according to one of claims 35 to 43, wherein said laminate has opposed major surfaces, 
and said plurality of high-pressure liquid streams are jetted toward each major surface of said laminate; 

45. The process according to claim 44, wherein said laminate includes at least two further layers, with ar 
least one of the further layers being on each opposed side of the elastomeric layer so as to sandwich 
the elastomeric layer and form the major surfaces of the laminate. 

46. A process of forming a nonwoven elastic web material, characterized by the steps of: 
providing a layer of meltblown elastomeric fibers; and 

jetting a plurality of high-pressure liquid streams toward a surface of said layer, to thereby hydraulically 
entangle and intertwine the meltblown elastomeric fibers of said layer. 

47. The process according to claim 45, wherein said meltblown elastomeric fibers are formed of a single 
material. 

PatentansprUche 

1. Elastomeres Verbundvliesmaterial, gebildet durch ein Laminat mit mindestens (a) einer Schicht aus 
schmelzgeblasenen Fasern, und (b) mindestens einer weiteren Schicht, wobei mindestens eine der 
Schichten ausgewahlt aus der Schicht aus schmelzgeblasenen Fasern und der mindestens einen 
weiteren Schicht elastomer ist, wobei das Material dadurch gekennzeichnet ist, daB es durch hydrauli- 
sches Verschlingen des Laminats gebildet ist, wodurch das hydraulisch verschlungene Verbundmaterial 
elastomer ist, wobei das hydraulische Verschlingen eine Verschlingung und Verwicklung der schmelz- 
geblasenen Schicht und des Materials der mindestens einen weiteren Schicht bewirkt. 

2. Elastomeres Verbundvliesmaterial gemafi Anspruch 1, bei dem die mindestens eine weitere Schicht 
eine Schicht aufweist, welche mindestens eine Faserart ausgewShlt aus Zellstoffasern, Stapelfasern, 
schmelzgeblasenen Fasern urid Endlosfilamenten enthalt. 
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3- Elastomeres Verbundvliesmaterial gemafi Anspruch 1, bei dem die mindestens eine weitere Schicht 
eine Schicht aufweist, welche mindestens eine Faserart ausgewahlt aus Zellstoffasern, Stapelfasern und 
schmelzgeblasen Fasern enthalt. 

4. Elastomeres Verbundvliesmaterial gemafi Anspruch 3, bei dem die Schicht aus schmelzgeblasenen 
Fasern eine elastomere Schicht aus schmelzgeblasen Fasern ist. 

5. Elastomeres Verbundvliesmaterial gemaB Anspruch 4, bei dem das Laminat im wesentlichen aus der 
elastomeren Schicht und der mindestens einen weiteren Schicht besteht. 

6. Elastomeres Verbundvliesmaterial gemafi Anspruch 1 oder 4, bei dem die mindestens eine weitere 
Schicht aus der Gruppe bestehend aus einer Bahn aus Zellstoffasern, einer Stapelfaserbahn und einer 
Bahn aus schmelzgeblasenen Fasern ausgewahlt ist und die elastomere Schicht eine schmelzgeblase- 
ne elastomere Bahn ist. 

7. Elastomeres Verbundvliesmaterial gemafi Anspruch 1 oder 4, bei dem die mindestens eine weitere 
Schicht eine Schicht aus losen Zellstoffasern, losen Stapelfasern oder losen schmelzgeblasenen Fasern 
ist. 

8. Elastomeres Verbundvliesmaterial gemafi einem der vorhergehenden Anspruche, bei dem die minde- 
stens eine weitere Schicht eine Schicht aus Holzzellstoffasern ist. 

9. Elastomeres Verbundvliesmaterial gemafi einem der Anspruche 1 bis 5, bei dem die mindestens eine 
weitere Schicht ein Papierblatt ist. 

10. Elastomeres Verbundvliesmaterial gemafi Anspruch 4, bei dem das Laminat mindestens zwei weitere 
Schichten aus mindestens einer Faserart ausgewahlt aus Zellstoffasern, Stapelfasern und schmelzge- 
blasenen Fasern aufweist, wobei die mindestens zwei weiteren Schichten mindestens eine Schicht auf 
jeder Seite der elastomeren Schicht aus schmelzgeblasenen Fasern aufweisen, urn die elastomere 
Schicht zwischen sich aufzunehmen. 

11. Elastomeres Verbundvliesmaterial gemafi Anspruch 10, bei dem die mindestens zwei weiteren Schich- 
ten, die die elastomere Schicht aus schmelzgeblasenen Fasern zwischen sich aufnehmen, Papierblatter 
sind. 

12. Elastomeres Verbundvliesmaterial gemafi Anspruch 10, bei dem die mindestens zwei weiteren Schich- 
ten, die die elastomere Schicht aus schmelzgeblasenen Fasern zwischen sich aufnehmen, Schichten 
aus Zellstoffasern sind. 

13. Elastomeres Verbundvliesmaterial gemafi Anspruch 10, bei dem die mindestens zwei weiteren Schich- 
ten, die die elastomere Schicht aus schmelzgeblasenen Fasern zwischen sich aufnehmen, Schichten 
aus Stapelfasern sind. 

14. Elastomeres Verbundvliesmaterial gemafi Anspruch 13, bei dem die Stapelfasern Polyesterstapelfasern 
sind. 

15. Elastomeres Verbundvliesmaterial gemafi Anspruch 14, bei dem die Schichten aus Polyesterstapelfa- 
sern kardierte Polyesterstapelfaserbahnen sind. 

16. Elastomeres 'Verbundvliesmaterial gemafi Anspruch 1, bei dem die mindestens eine weitere Schicht 
eine kardierte Polyesterstapeifaserbahn aufweist. 

17. Elastomeres Verbundvliesmaterial gemafi Anspruch 4, bei dem die elastomere Schicht aus schmelzge- 
blasenen Fasern einen Verbundstoff aus einer elastomeren Bahn aus schmelzgeblasenen Fasern und 
einer Bahn aus schmelzgeblasenen Polyolefinfasern aufweist, wodurch das elastomere Faservliesmate- 
rial Sperreigenschaften aufweisen kann. 
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18. Elastomeres Verbundvliesmaterial gemaB Anspruch 17, bei dem die Fasern der elastomeren Bahn aus 
schmelzgeblasenen Fasern und die Fasern der Bahn aus schmelzgeblasenen Polypropylenfasern an 
der GrenzflSche zwischen den zwei Bahnen miteinander vermischt sind, wodurch eine Schichtenspal- 
tung der zwei Bahnen verhindert wird. 

5 

19. Elastomeres Verbundvliesmaterial gemaB Anspruch .1 , bei dem das elastomere Verbundvliesmaterial 
isotrope elastische Eigenschaften aufweist. 

20. Elastomeres Verbundvliesmaterial gemSB Anspruch 19, bei dem die elastomere Bahn glatte OberflS- 
io chen aufweist. 

21. Elastomeres Verbundvliesmaterial gemaB Anspruch 1 t bei dem die elastomere Bahn glatte Oberflachen 
aufweist. 

75 22. Elastomeres Verbundvliesmaterial gemaB Anspruch 4, bei dem das Bahnmaterial eine elastomere 
Schicht aus schmelzgeblasenen Fasern aufweist, welche vor der hydraulischen Verschlingung gestreckt 
worden ist, wodurch ein gewelltes Bahnmaterial gebildet ist. 

23. Elastomeres Verbundvliesmaterial gemaB Anspruch 1, bei dem die mindestens eine weitere Schicht 
20 eine Beimischung aus schmelzgeblasenen Fasern und mindestens einer Faserart ausgewahlt aus 

Stapelfasern, Zellstoffasern, schmelzgeblasenen Fasern und Endlosfilamenten ist. 

24. Elastomeres Verbundvliesmaterial gemMB Anspruch 23, bei dem die Beimischung des weiteren partiku- 
lares Material enthalt. 

25 

25. Elastomeres Verbundvliesmaterial gemaB Anspruch 1, bei dem die mindestens eine weitere Schicht* 
eine Schicht aus Zellulosefasern aufweist, wodurch ein saugfahiges, elastomeres Faserbahnmaterial 
gebildet ist. 

30 26. Elastomeres Verbundvliesmaterial gemaB Anspruch 1, bei dem die mindestens eine weitere Schicht 
eine Schicht aus synthetischen Zellstoffasern aufweist, wobei die synthetischen Zellstoffasern nicht 
groBer als 6,35 mm (0,25 Inch) und 0,14 Tex (1,3 Denier) sind. 

27. Elastomeres Verbundvliesmaterial gemaB Anspruch 22, bei dem die synthetischen Zellstoffasern 
35 Polyesterzellstoffasern sind. 

28. Elastomeres Verbundvliesmaterial gemaB Anspruch 4, bei dem die elastomere Schicht aus schmelzge- 
blasenen Fasern aus einem Material ausgewahlt aus der Gruppe bestehend aus Polyurethanen und 
Polyetherestern hergestellt ist. 

40 

29. Elastomeres Verbundvliesmaterial gemafi Anspruch 28, bei dem das Bahnmaterial, bezogen auf das 
gesamte Endflachengewicht der Bahn, 15 - 65% Polyesterzellstoffasern enthalt. 

30. Elastomeres Verbundvliesmaterial gemaB Anspruch 29, bei dem das Bahnmaterial ein gesamtes 
45 Endflachengewicht von 100 - 200 g/m 2 aufweist. 

31. Elastomeres Verbundvliesmaterial gemaB Anspruch 1, bei dem das Bahnmaterial die Oberflache eines 
Frottierstoffes aufweist. • . • • 

50 32. Elastomeres Vliesmaterial, gebildet durch eine Schicht aus schmelzgeblasenen elastomeren Fasern, 
wobei das Material dadurch gekennzeichnet ist, daB es durch hydraulisches Verschlingen der Schicht 
gebildet ist, wodurch das Verschlingen eine Verschlingung und Verwicklung der schmelzgeblasenen 
elastomeren Fasern der Schicht bewirkt. 

55 33. Elastomeres Vliesmaterial gemaB Anspruch 32, bei dem die Schicht aus den schmelzgeblasenen 
elastomeren Fasern besteht und das Bahnmaterial aus der Schicht besteht. 
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34. Elastomeres Vliesmaterial gemaB Anspruch 32, bei dem die schmelzgeblasenen elastomeren Fasern 
aus einem einzigen elastomeren Material gebildet sind. 

35. Verfahren zur Bildung eines elastischen Verbundvliesmaterials, gekennzeichnet durch folgende Schritte: 
- Bereitstellen eines Laminats mit (a) einer Schicht aus schmelzgeblasenen Fasern und (b) mindestens 

einer weiteren Schicht, wobei mindestens eine der Schichten ausgewahlt aus der Schicht aus schmelz- 
geblasenen Fasern und der mindestens einen weiteren Schicht elastomer ist, urn somit ein elastisches 
Bahnmaterial zu bilden, und 

AusstoBen einer Vielzahl von HochdruckflUssigkeitsstrahlen hin zu einer Oberflache des Laminats und 
dadurch hydraulisches Verschlingen und Verwickeln der schmelzgeblasenen Fasern und des Materials 
der mindestens einen weiteren Schicht. 

36. Verfahren gemaB Anspruch 35, bei dem die mindestens eine weitere Schicht eine Schicht aufweist 
welche mindestens eine Faserart ausgewahlt aus Zellstoffasern, Stapelfasern, schmelzgeblasenen 
Fasern und Endlosfilamenten enthSft. 

37. Verfahren gemaB Anspruch 35, bei dem die mindestens eine weitere Schicht eine Schicht aufweist 
welche mindestens eine Faserart ausgewahlt aus Zellstoffasern, Stapelfasern und schmelzgeblasen 
Fasern enthSlt. 

38. Verfahren gemaB Anspruch 37, bei dem die Schicht aus schmelzgeblasenen Fasern eine elastomere 
Schicht aus schmelzgeblasenen Fasern ist. 

39. Verfahren gemaB Anspruch 38, bei dem die elastomere Schicht aus schmelzgeblasenen Fasern eine 
schmelzgeblasene. elastomere Bahn ist. 

40. Verfahren gemaB Anspruch 38. bei dem das Laminat durch Bilden der elastomeren Schicht und 
anschhefiendem Aufbringen der mindestens einen weiteren Schicht auf die elastomere Schicht heroe- 
stellt wird. s 

41. Verfahren gemaB einem der AnsprGche 35 bis 40, bei dem das Laminat wahrend des AusstoBens einer 
Vielzahl von HochdruckflUssigkeitsstrahlen auf einem Trager mit Offnungen positioniert wird. 

42. Verfahren gemaB einem der AnsprGche 35 bis 40, bei dem das Laminat und die Vielzahl der 
Hochdruckfiassigkeitsstrahlen relativ zueinander bewegt werden, so daB die Vielzahl von Hochdruck- 
flUssigkeitsstrahlen die Lange des Laminats durchquert. 

43. Verfahren gemaB Anspruch 42, bei dem die Vielzahl von Hochdruckfiassigkeitsstrahlen das Laminat auf 
dem Trager mehrere Male durchquert. 

44. Verfahren gemaB einem der Anspruche 35 bis 43, bei dem das Laminat gegenOberiiegende HauptflS- 
chen aufweist und die Vielzahl von Hochdruckfiassigkeitsstrahlen hin zu jeder Hauptflache des 
Laminats ausgestoBen wird. 

45. Verfahren gemaB Anspruch 44, bei dem das Laminat mindestens zwei weitere Schichten aufweist, 

wobei mindestens eine der weiteren Schichten sich auf jeder gegenOberliegenden Seite der elastome- 

• ren Schicht befindet, urn die elastomere Schicht dazwischen aufzunehmen und die Hauptflachen des 
Laminats zu bilden. 

46. Verfahren zur Bildung eines elastischen Bahnmaterials, gekennzeichnet durch die folgenden Schritte: 
Bereitstellen einer Schicht aus schmelzgeblasenen, elastomeren Fasern; und AusstoBen einer Vielzahl 

• von HochdruckflUssigkeitsstrahlen hin zu einer- OberflSche der Schicht, urn dadurch die schmelzgebla- 
senen elastomeren Fasern der Schicht hydraulisch zu verschlingen und zu verwickeln. 

47. Verfahren gemaB Anspruch 45, bei dem die schmelzgeblasenen elastomeren Fasern aus einem 
einzigen Material gebildet sind. 
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Revendlcatlons * 

1. Materiau en nappe 6lastom&re non tiss§ composite form6 d'un stratify comprenant au moins (a) une 
couche de fibres obtenues par fusion-soufflage et (b) au moins une autre couche, Pune au moins de 

5 ladite couche de fibres obtenues par fusion-soufflage et de ladite ou desdites autre(s) couche(s) 6tant 
Slastomfere, ledit materiau 6tant caracterisS en ce qu'il est fornrte par emmelement hydraulique dudit 
stratify, grace & quoi le materiau composite emmel6 hydrauliquement est 6lastom§re, l'emm§lement 
hydraulique provoquant I'emmelement et I'enchevetrement de la couche obtenue par fusion-soufflage 
et du materiau de ladite au moins une autre couche. 

10 

2. Materiau en nappe Elastomfere non tiss6 composite selon la revendication 1, dans lequel ladite au 
moins une autre couche comprend une couche contenant au moins Tun des constituants suivants : 
fibres de p§te, bourre non travailtee, fibres obtenues par fusion-soufflage et filaments continus. 

75 3. Materiau en nappe Slastomfere non tissS composite selon la revendication 1, dans lequel ladite au 
moins une autre couche comprend une couche contenant au moins Tun des constituants suivants : 
fibres de pate, bourre non travaillee et fibres obtenues par fusion-soufflage. 

4. Materiau en nappe 6lastom6re non tisse composite selon la revendication 3, dans lequel la couche de 
20 fibres obtenues par fusion-soufflage est une couche elastomfere de fibres obtenues par fusion-soufflage. 

5. Materiau en nappe glastomfere non tiss£ composite selon la revendication 4, dans lequel le stratifte est 
fornrte essentieilement de ladite couche glastom&re et de ladite au moins une autre couche. 

25 6. Materiau en nappe glastomfere non tisse composite selon la revendication 1 ou 4, dans lequel ladite au 
moins une autre couche est choisie dans le groupe comprenant une nappe de fibres de pate, une 
nappe de bourre non travaill^e et une nappe de fibres obtenues par fusion-soufflage et ladite couche 
glastomfere est une nappe Slastomfere obtenue par fusion-soufflage. 

30 7. Materiau en nappe Elastomere non tissE composite selon la revendication 1 ou 4, dans lequel ladite au 
moins une autre couche est une couche de fibres laches de pate, de bourre non travailtee et lache, ou 
de fibres obtenues par fusion-soufflage et laches. 

8. Materiau en nappe Elastomere non tissE composite selon Tune des revendications prEcEdentes, dans 
35 lequel ladite au moins une autre couche est une couche de fibres de pate de bois. 

9. Materiau en nappe ElastomEre non tisse composite selon Tune des revendications 1 & 5, dans lequel 
ladite au moins une autre couche est une feuille de papier. 

40 10. Materiau en nappe Elastomere non tissE composite selon la revendication 4, dans lequel ledit stratifie 
comprend au moins deux autres couches, choisies au moins parmi Tune des suivantes : une couche de 
fibres de pate, une couche de bourre non travaillEe et une couche de fibres obtenues par fusion-, 
soufflage, lesdites au moins deux autres couches comprenant au moins une couche sur chaque cote 
de la couche ElastomEre de fibres obtenues par fusion-soufflage de fagon a prendre en sandwich ladite 

45 . couche ElastomEre. 

11. Materiau en nappe ElastomEre non tissE composite selon la revendication 10, dans lequel lesdites au 
moins deux autres couches, prenant en sandwich la couche Elastomere de fibres obtenues par fusion- 
soufflage, sont des feuilles de papier. 

50 - * . 

12. .Materiau en» nappe .ElastomEre non tissE composite selon la revendication 10, dans lequel lesdites au 
moins deux autres couches, prenant en sandwich la couche ElastomEre de fibres obtenues par fusion- 
soufflage, sont des couches de fibres de pate. 

55 13. Materiau en nappe Elastomere non tisse composite selon la revendication 10, dans lequel lesdites au 
moins deux autres couches, prenant en sandwich la couche elastomere de fibres obtenues par fusion- 
soufflage, sont des couches de bourre non travaillEe. 
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14. Materiau en nappe Elastomere non tisse composite selon la revendication 13, dans lequel ladite bourre 
non travaillee est de la bourre non travaillee de polyester. 

15. Materiau en nappe Elastomere non tissE composite selon la revendication 14, dans lequel les couches 
5 de bourre non travaillee de polyester sont des nappes cardees de bourre non travaillee de polyester. 

16. Materiau en nappe elastomere non tissE composite selon la revendication 1, dans lequel ladite au 
moins une autre couche comprend une nappe cardee de bourre non travaillee de polyester. 

w 17. Materiau en nappe elastomere non tissE composite selon la revendication 4, dans lequel ladite couche 
Elastomere de fibres obtenues par fusion-soufflage comprend un composite d'une nappe elastomere de 
fibres obtenues par fusion-soufflage et une nappe de fibres obtenues par fusion-soufflage de polyolefi- 
ne, grace & quoi le materiau en nappe elastomere fibreux non tisse composite peut avoir des 
propriEtes de barriere. 

75 

18. Materiau en nappe elastomere non tisse composite selon la revendication 17, dans lequel les fibres de 
la nappe elastomere de fibres obtenues par fusion-soufflage et les fibres de la nappe de fibres 
obtenues par fusion-soufflage de polypropylene sont co-mElangEes a I'interface entre les deux nappes, 
grace a quoi la dEstratification des deux nappes est evitee. 

20 

19. Materiau en nappe elastomere non tissE composite selon la revendication 1, ayant des propriEtes 
elastiques isotropes. 

20. Materiau en nappe elastomere non tisse composite selon la revendication 19, dans lequel la nappe 
25 elastomere a des surfaces lisses. 

21. Materiau en nappe elastomere non tisse composite selon la revendication 1, dans lequel la nappe 
ElastomEre a des surfaces lisses. 

30 22. Materiau en nappe Elastomere non tisse composite selon la revendication 4, dans lequel le materiau en 
nappe comprend une couche elastomere de fibres obtenues par fusion-soufflage qui ont ete etirees 
avant I'emmelement hydraulique, grace a quoi il est forme un materiau en nappe ondule. 

23. Materiau en nappe elastomere non tisse composite selon la revendication 1, dans lequel ladite au 
35 moins une autre couche est un melange de fibres obtenues par fusion-soufflage et d'au moins Tun des 

composants suivants : de la bourre non travaillee, des fibres de pate, des fibres obtenues par fusion- 
soufflage et des filaments continus. 

24. Materiau en nappe Elastomere non tisse composite selon la revendication 23, dans lequel ledit melange 
40 renferme en outre un materiau en particules. 

25. Materiau en nappe elastomere non tisse composite selon la revendication 1, dans lequel ladite au 
moins une autre couche comprend une couche de fibres de cellulose, grace a quoi il est formE un 
materiau en nappe elastomere fibreux non tissE absorbant. 

45 

26. Materiau en nappe elastomere non tisse composite selon la revendication 1, dans lequel ladite au 
moins une autre couche comprend une couche de fibres de pate synthEtique, les fibres de pate 
synthEtique n'etant pas superieures a 6,35 mm (0,25 pouce) et 0,14 tex (1,3 denier). 

50 27. Materiau en nappe elastomere non tisse composite selon la revendication 22, dans lequel les fibres de 
pate synthetique sont des fibres de pate de polyester. 

28. Materiau en nappe elastomere non tisse composite selon la revendication 4, dans lequel la couche 
elastomere de fibres obtenues par fusion-soufflage est faite d'un materiau choisi dans le groupe 

55 comprenant les polyurethanes et les polyetheresters. 

29. Materiau en nappe Elastomere non tissE composite selon la revendication 28, dans lequel le materiau 
en nappe renferme 15-65% de fibres de pate de polyester par rapport au poids de base final total de la 
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nappe. * 

30. Mat£riau en nappe Elastomfere non tissE composite selon la revendication 29, dans lequel le matEriau 
en nappe a un poids de base final total de 100-200 g/m 2 . 

• * * * 

31. MatSriau en nappe Elastomere non tissE composite selon la revendication 1, dans lequel le matEriau en 
nappe a une surface veloutEe. 

32. MatEriau en nappe Elastomfcre non tissE formE d'une couche de fibres Elastomfcres obtenues par 
70 fusion-soufflage, ledit matEriau Etant caractErisE par sa formation par emmelement hydraulique de 

ladite couche, grace k quoi Toperation d'emmelement cause remmElement et I'enchevetrement des 
fibres Elastomeres obtenues par fusion-soufflage de ladite couche. 

33. MatEriau en nappe ElastomEre non tissE selon la revendication 32, dans lequel ladite couche est 
75 formEe desdites fibres ElastomEres obtenues par fusion-soufflage et ledit matEriau de nappe est formE 

de ladite couche. • 

34. MatEriau en nappe Elastomfere non tissE selon la revendication 32, dans lequel lesdites fibres 
ElastomEres obtenues par fusion-soufflage sont formEes d'un matEriau Elastomere unique. 

20 

35. ProcEdE de formation d'un matEriau en nappe ElastomEre non tisse composite, caractErisE en ce qu'il 
comporte les Stapes suivantes : 

la fourniture d'un stratify comprenant (a) une couche de fibres obtenues par fusion-soufflage, et (b) 
au moins une autre couche, Tune au moins de ladite couche de fibres obtenues par fusion-soufflage et 
25 de ladite au moins une autre couche Etant ElastomEre de fagon a former un matEriau en nappe 
Elastomere, et 

la projection d'une sErie de courants liquides haute pression en direction de la surface dudit^ 
stratify, emmelant et enchevetrant ainsi hydrauliquement les fibres obtenues par fusion-soufflage et le 
matEriau de ladite au moins une autre couche. 

30 * . • • - 

36. ProcEdE selon la revendication 35, dans lequel ladite au moins une autre couche comprend une couche 
contenant au moins Tun des constituants suivants : fibres de pate, bourre non travaillee, fibres^ 
obtenues par fusion-soufflage et filaments continus. 

35 37. ProcEdE selon la revendication 35, dans lequel ladite au moins une autre couche comprend une couche^ 
contenant au moins Tun des constituants suivants : fibres de pate, bourre non travaillee et fibres, 
obtenues par fusion-soufflage. 

38. ProcEdE selon la revendication 37, dans lequel la couche de fibres obtenues par fusion-soufflage est 
40 une couche Elastomere de fibres obtenues par fusion-soufflage. 

39. ProcEdE selon la revendication 38, dans lequel la couche Elastomere de fibres obtenues par fusion- 
soufflage est une nappe Elastomere obtenue par fusion-soufflage. 

45 40. ProcEdE selon la revendication 38, dans lequel le stratitie est fourni en formant la couche elastomere 
puis en stratifiant ladite au moins une autre couche sur la couche elastomere. 

41. ProcEdE selon Tune des revendications 35 a 40, dans lequel le stratifie est dispose sur un support 
perfore pendant la projection d'une serie de courants liquides haute pression. 

50 

42. ProcEdE selon Tune des revendications 35 a 40, dans lequel le stratifie et ladite serie de courants 
liquides haute pression sont dEplacEs relativement Tun par rapport & I'autre de telle sorte que ladite 
serie de courants liquides haute pression traverse la longueur dudit stratifie. 

55 43. ProcEdE selon la revendication 42, dans lequel. la- serie de courants liquides haute pression traverse 
ledit stratifiE sur ledit support une sErie de fois. 
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44. Procede selon I'une des revendications 35 k 43, dans lequel ledit stratify a des surfaces principals 
oppos^es et ladite s6rie de courants liquides haute pression est projetee en direction de chaque 
surface principale dudit stratify. 

45. Proc§d6 selon la revendication 44, dans lequel ledit stratifie comprend au moins deux autres couches 
avec au moins une desdites autres couches situee sur chaque face opposee de la couche Slastomere 
de fagon a prendre en sandwich la couche elastomere et a former les surfaces principals du stratify. 

46. Proc6d6 de formation d'un mat6riau en nappe Slastomfcre non tiss6, caract6ris6 en ce qu'il comporte 
les Stapes suivantes : 

la fourniture d'une couche de fibres Elastomeres obtenues par fusion-soufflage, et 

la projection d'une serie de courants liquides haiite pression en direction d'une surface de la 

couche, de fagon h emmeler et enchevetrer hydrauliquement les fibres elastomeres obtenues par 

fusion-soufflage de ladite couche. 

47. Procede selon la revendication 45, dans lequel lesdites fibres elastomeres obtenues par fusion- 
soufflage sont form6es d'un mat§riau unique. 
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FIG. 2 A 




FIG. 2B 
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FIG. 3B 
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FIG. 3C 
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